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DETAILED ACTION 

Election/Restrictions 

This application contains claims 33 - 55 drawn to a nonelected invention. A complete 
reply to the final rejection must include cancellation of nonelected claims or other appropriate 
action (37 CFR 1.144) See MPEP § 821.01. 

Response to Arguments 
Applicant's arguments with respect to amended claims have been considered but are moot 
in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 1 - 32 are rejected under 35 U.S.C. 1 12, first paragraph, because the 
specification, while being enabling for catalyst materials, such as metallic catalysts comprising 
platinum, palladium, iridium, etc., does not reasonably provide enablement for all types or a 
number of other broadly unspecified materials. The specification does not enable any person 
skilled in the art to which it pertains, or with which it is most nearly connected, to understand the 
invention commensurate in scope with these claims. The scope of the claimed subject matter 
pertaining to the type of materials that may be used to functionalize the nanowire is not 
commensurate in scope to what is specifically enabled by the disclosure (see applicant's 
specification, paragraph 23). 
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The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1 - 32 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claims 1-32 are rejected under 35 U.S.C. 1 12, second paragraph, as being incomplete 
for omitting essential elements, such omission amounting to a gap between the elements. See 
MPEP § 2172.01. The omitted elements are: 

Regarding amended claim 1, the scope of the newly added recitation "includes a number 
of materials. . ." in line 4 is unclear. Does the number of materials indicate a plurality of different 
types of materials or a plurality of the same material? Furthermore, the type of material used to 
impart the recited functional characteristic is unclear. For example, is the material a catalyst 
material? In claims drawn to an apparatus statutory class of invention, the structure which goes 
to make up the device must be clearly and positively specified. The structure must be organized 
and correlated in such a manner as to present a complete operative device (see MPEP § 2172.01). 
Furthermore, a feature that is taught as critical in the specification should be clearly recited in 
the claims (see MPEP § 2164.08c). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

1 . Claims 1-20 and 22 - 32 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
Star et al. (U.S. Pat. Appl. No. US 2004/0132070 Al, filed 1 1/7/2003) ("Star") in view of 
Chung (U.S. Pat. No. 5,576,563, filed 4/24/1995) ("Chung"). 

Regarding claims 1, 13 - 16, 22 and 23, Star teaches a sensing device structure 100 
having a field-effect transistor configuration comprising; a nanowire or nanotube 102 disposed 
on an insulating substrate comprising a passivation layer 1 14 comprising silicon dioxide that is 
structurally equivalent to the recited integral thermal insulation layer; two electrical contacts, i.e., 
source electrode 108 & drain electrode 1 10; a gate electrode 1 12 (see, e.g., paragraphs 6, 26 and 
27; figure 1). 
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Star teaches that the nanotube can be functionalized with either a polymer layer 
comprising bioreceptor molecules or iron nanoparticles (see, e.g., paragraphs 26 - 30). The 
nanotube 102 is covered with a polymer coating layer 104 onto which a bioreceptor molecule 
106 is attached by a chemical bond to the underlying layer (see, e.g., paragraph 26; figure 1). 

Star does not specifically teach the incorporation of a heater with the disclosed device. 

The applicant is advised that the Supreme Court recently clarified that a claim can be 
proved obvious merely by showing that the combination of known elements was obvious to try. 
In this regard, the Supreme Court explained that, "[w]hen there is a design need or market 
pressure to solve a problem and there are a finite number of identified, predictable solutions, a 
person of ordinary skill in the art has a good reason to pursue the known options within his or her 
technical grasp." An obviousness determination is not the result of a rigid formula disassociated 
from the consideration of the facts of the case. Indeed, the common sense of those skilled in the 
art demonstrates why some combinations would have been obvious where others would not. The 
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combination of familiar elements is likely to be obvious when it does no more than yield 
predictable results. See KSR Int'l v. Teleflex Inc., 127 Sup. Ct. 1727, 1742, 82 USPQ2d 1385, 
1397 (2007) (see MPEP § 2143). In this regard, Chung does teach that the incorporation of 
heater with a similar chemical sensor comprising a field-effect transistor configuration affords 
improved sensor performance. Chung teaches that it has been found to be desirable that the 
operating temperature be elevated above the ambient temperature to provide improved 
performance for the sensor (see, e.g., col. 1, lines 9 - 49; col. 3, line 38 - col. 4, line 39). The 
expectation of some advantage or desirable result is the strongest rational for combining the 
teachings of references (see MPEP § 2144, Part II). Furthermore, it is not necessary that the prior 
art suggest the combination to achieve the same advantage or result discovered by the applicant 
(see MPEP § 2144, Part IV). The similar incorporation of a heater disposed proximate with the 
FET-based chemical sensor of Star to afford the predictable and desirable result of improving 
sensor performance would have been obvious to a person of ordinary skill in the art. 

Regarding claims 2 and 1 1 , Star teaches the incorporation of silicon with the nanowires 
or nanotubes (see, e.g., paragraph 7). 

Regarding claims 3 and 1 1 , Star teaches that the nanotubes can be doped or 
functionalized. This doping or functionalization of the nanotube inherently changes the 
conductivity of the nanotube (see, e.g., paragraphs 25 - 28) (see MPEP § 2112). 

Regarding claims 4 - 10, 12 and 24, Star teaches the incorporation of iron catalyst 
nanoparticles (see, e.g., paragraph 30). 

Regarding claims 17-20, Chung teaches that the heating layer 30 is disposed 
sufficiently close to gate electrode layer 20 to provide uniform heating thereof (see, e.g., col. 2, 



Application/Control Number: 10/807,932 Page 7 

Art Unit: 1797 

lines 3 1 - 62). The combination of familiar elements is likely to be obvious when it does no 
more than yield predictable results. SeeKSRInt'lv. Teleflex Inc., Ill Sup. Ct. 1727, 1742, 82 
USPQ2d 1385, 1397 (2007). Therefore, it would have been obvious to a person of ordinary skill 
in the art dispose the integral heater as claimed with the disclosed sensing device in order to 
facilitate effective temperature control that would impart improve the performance of the sensing 
device. 

Regarding claim 25, Chung teaches the use of a controlled temperature environment with 
the operation of the disclosed device (see, e.g., col. 3, lines 38 - 67). Therefore, it would have 
been obvious to a person of ordinary skill in the art to incorporate a temperature sensor as 
claimed with the disclosed device to facilitate effective temperature monitoring and control. 

Regarding claims 26 - 29 and 3 1 , the use of a sensor array configuration comprising a 
plurality of sensors would have been obvious to a person of ordinary skill in the art. The mere 
duplication of parts, without any new or unexpected results, is within the ambit of one of 
ordinary skill in the art (see MPEP § 2144.04). 

Regarding claim 30, the incorporation of differently functionalized sensors within 
sensor arrays for detecting distinct substances is very well known in the art (see MPEP § 
2144.03). 

Regarding claim 32, the use of non-functionalized control or reference sensors within a 
sensor array is very well known in the art (see MPEP § 2144.03). 
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2. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable Star and Chung in 
view of Trautweiler et al. (ref. no. IS on the IDS filed 3/23/2004) ("Trautweiler"). 

Regarding claim 21, neither Star nor Chung specifically teaches the incorporation of the 
substrate configuration as claimed. However, Trautweiler teaches a sensor configuration further 
comprising a heating device, wherein the sensor configuration has an open or removed portion 
underneath the sensor and the micromachined diaphragm (see figure 1). The Supreme Court has 
decided that the combination of familiar elements is likely to be obvious when it does no more 
than yield predictable results. SqqKSRM'Iv. Teleflex Inc., 127 Sup. Ct. 1727, 1742, 82 
USPQ2d 1385, 1397 (2007). It would have been obvious to a person of ordinary skill in the art 
dispose the integral heater as claimed with the disclosed sensing device in order to facilitate 
effective temperature control that would impart improve the performance of the sensing device. 
Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian J. Sines whose telephone number is (571) 272-1263. The 
examiner can normally be reached on Monday - Friday (1 1 AM - 8 PM EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jill A. Warden can be reached on (571) 272-1267. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Brian J. Sines 
Primary Examiner 
Art Unit 1797 

/Brian J. Sines/ 

Primary Examiner, Art Unit 1797 



